Education is the cornerstone of a country's development and the mainstay of national competitiveness. A high-quality education system is not only the need for the construction of an innovative country, but also the foundation of the great rejuvenation of the Chinese nation. Since the 21st century, the growth of China's fiscal education funds has accelerated year by year. In 2012, the goal of fiscal education funds accounting for 4% of GDP was finally completed. However, this has not been able to meet the needs of the entire society for the explosive growth of education, far less than the world average of 4.4% over the same period. After the 19th National Congress of the Communist Party of China, China will make major changes in the field of education and taxation, China will give priority to the development of education, and expand the scope of property tax collection. With all those changes, China will have a chance to build its own education tax system. This paper proposes to construct a properties based education tax to replace the current education surcharge policy, and through the establishment of a gray model, analyze the data of Shandong Province in recent years, measure the expected income of education tax, and provide data supportfor the construction of education tax system.
Introduction
Unlike most countries, China does not have an education tax. Instead, it is an administrative fee called "education surcharge", which is essentially an additional tax, based on the actual value-added tax and consumption tax paid by the taxpayer. Such rule began in April 1986, and experienced several modifications [1, 2] . Although the rule has played a significant role in the development of national education and the financing the education system, it has also exposed many problems: (1) Regional differences, lots of undeveloped areas a lack of "education surcharge" [3] . (2) Misappropriation of funds, administrative fee is not equal to tax, in a report published in 2016 by Beijing Normal University, in poverty-stricken areas, public funds in education expenses are extremely small, education fees are not subject to education appropriation. [4] (3) Some regional normative documents confused with legal provisions [5] .
Therefore, under such a background, China should levy an education tax, and a reasonable taxation of education tax can effectively increase the source of financial education funding and promote the long-term development of education.
The call for education tax has a long history [6] , but the state has not yet levied an education tax. The main reason is that if the education tax is actually calculated for the property, it will affect the local fiscal revenue, especially the local fiscal education fund compare with the current education surcharge policy. This paper will taking Shandong Province as an example, uses Gray prediction model and regression model to measure the impact of education tax on local fiscal education System Prediction Model Using Shandong Province Data fund income.
The Choice of Tax Base for Education Tax
The definition of the tax base is the basis for calculating the taxable amount determined by the tax law, The basis of taxation is the most basic aspect of a tax system, because it not only affects the difference of taxation objects, but also affects the scope of taxpayers, and the bearers of the final tax burden. At present, the "education surcharge" in China is an additional tax based on the commodity turnover tax. Therefore, the construction of a new education tax, there are three different options in the choice of tax base. First, the existing education additional policy will remain unchanged, and the education tax will be levied on the basis of value-added tax and consumption tax. Second, the education tax will be levied on the basis of personal incomes. Thirdly, the education tax is levied on the basis of the property tax. All choices will be analyzed separately as below:
(1) The amount of VAT and consumption tax as tax base This option can directly carry out the reform of "fee-to-tax reform", However, under the current tax system, the program still has big problems. According to the data released by the National Bureau of Statistics, in the period of 2012-2015, with the reduction of small and micro enterprises tax cuts, and structural tax cuts, 641.2 billion Yuan has been cut [7] , according to the current The levy standard, which will lead to a reduction of about 32.06 billion Yuan in education. What is worse, the tax base is too narrow and vulnerable to economic fluctuations, Value-added tax and consumption tax are basically a barometer of regional economic development. As an additional tax, education surcharge will inevitably be subject to large fluctuations. Therefore, in the long run, direct it is not feasible to levy an education tax on the basis of VAT and consumption tax.
(2) Personal incomes as tax base This option has precedents in many western developed countries. Take US as an example, there is no VAT in the United States. Income tax is one of the most important taxes in the country, Its income plays an important role in the government's fiscal revenue. Therefore, as a tax base, it can fully guarantee the education tax and meet the education needs for funding. In contrast, China's personal income tax has undergone seven major revisions since its inception in 1980, the most recent of which was June 19, 2018, which was reviewed and approved at the Fifth Session of the Standing Committee of the 13th National People's Congress, effective in October 1 st 2018, Personal income tax is the fourth largest tax in China. As can be seen from the figure, the proportion of personal income tax in China's total tax revenue has been fluctuating around 5%-7%.
In 2008, the total amount of state tax revenue in the United States in 2008 was 2,524.3 billion US dollars, of which personal income tax income was 1,450.1 billion US dollars, accounting for nearly 60% of the total federal government tax revenue [8] , so, both in terms of total amount and proportion. China's Personal income tax is not comparable to other developed countries. If this option will be applied, the shortage of education funds will be more severe. (3) Properties as tax base In solving the problem of local government education funding, many western developed countries have adopted property taxes 2 to support local education, especially compulsory education. Taking property as the tax base and levying education tax can effectively guarantee the stability of the supply of education funds. If the education tax is taxed at the assessed price of the property, the tax base and tax rate can be adjusted by the local government according to the local conditions, and the taxation of the real estate is stable, and the tax revenue will not fluctuate with the local economic changes.
In 2011, China launched a property tax pilot in Shanghai and Chongqing. At the 19th Party Congress held in 2018, the central government clearly proposed to introduce real estate tax in recent years [9] . In China real estate is the most valuable part of person or groups' properties, and the income of real estate tax almost equal to the property tax in China.
Therefore, in the current context of the new era, the most suitable for the education tax base of China should be property, which can guarantee the sustainable supply of education funds without economic fluctuations and changes in the external environment. The actual situation of each place is levied at its discretion, and it does not increase the overall tax burden of the society. It is the most ideal choice.
Forecast of the Impact of Education
Tax on Education Funds Income (A Case of Shandong Province)
Basic Assumption
(1) Education tax levy time setting. Data on education fees and other related education taxes and fees in China can be obtained from the "China Education Funding Statistical Yearbook" published by the Ministry of Education every year from 2012 to 2016, and can be used to make future trends through regression calculations. This article assumes that from January 1, 2013, the education tax based on property as described above will be introduced to replace the original education surcharge. In view of the fact that the main indicators set in the "National Medium and Long-Term Education Reform and Development Plan (2010-2020)" and the "Relevant Development Plan of Shandong Province" in are all in 2020, the education tax measurement end point is 2020.
(2) Definition of property scope. According to the existing research significance and the availability of data, taxable property will be fixed in the commercial housing of urban residential houses.
(3) Basis for taxation of education tax. Since China's existing property appraisal system has not yet been established, from the experience of property tax in Shanghai and Chongqing, the real estate property evaluation price are deducted as the basis, and adopted the average sales price of new residential commercial housing as the tax basis for property tax, the area of taxable property. Since both places have a certain amount of exemption and fee deduction, and the taxable properties of the two places are basically all directed to the incremental housing (except for Chongqing for high-end stock housing), the sale of commercial housing will be taken during the implementation of the real estate tax in the above two places. The ratio of the area to the gross floor area of the commercial residential building is calculated as the occupancy rate of the residential commercial housing area (Shanghai is calculated based on the period cost deduction standard and 70% of the commercial housing sales area is included in the total sales area, the same below). The actual education tax calculation basis after the method above should be greater than the assumed value [10] .
(4) Education tax rate.
The taxation of education tax should not increase the overall tax burden of the whole society. The current real estate tax in China has not yet been implemented. The real estate tax in Shanghai and Chongqing is set at 0.4%-1.2% during the pilot process. This article assume that the education tax rate should be 1% of the tax property price.
(5) Actual collection rate.
With the gradual improvement of China's real estate market supervision and the improvement of informatization, basically all taxable property has formed electronic archives through relevant systems, and the loopholes in the collection and management have been gradually blocked, and this paper is the ability to earn income from education taxation. The calculation is based on the actual rate of 100%.
(6) Discount rate. In this paper, the discount rate is calculated by reference to the national financial institution's loan interest rate of five years or more. According to the relevant data released by the central bank, the financial institution's five-year and above loan interest rate is 6.55%, so the discount rate of this paper is set at 6.55%. (7) Tax incentives. For the time being, this article does not consider the non-tax and tax incentives for some taxable property, and does not consider the central government's transfer payments to provincial and sub-national governments.
(8) Land transferfee data is not included in the calculation.
Variable Definition
The model related variables are defined as follows: 
Forecasting Process
According to the basic formula of taxation, namely "tax revenue = tax basis × tax rate × actual rate of collection", the formula for calculating the education tax income is: 
T t t E X Q P t E b
According to the "Shandong Province Urban System Plan (2011-2030)" issued by the Shandong Provincial Department of Housing and Urban-Rural Development in 2017, "the resident population will be about 103 million by 2020, of which the urban population is about 67 million, and the resident population. The urbanization rate is about 65%; the urbanization rate of the registered population is about 55%." In addition, the Shanghai Statistical Yearbook 2012-2017 and the Chongqing Statistical Yearbook 2012-2017, after the pilot of the property tax in the above two places, the two places The total area of new commercial housing transactions was 341.589 million square meters. The total area of residential commercial housing in 2016 was 18,653,388 square meters, so this model Q = 6700, E =100%, b = 18.33%. The data of other variables need further Estimate.
Estimation of the Average Price of Commercial
Housing Sales in 2020 China stipulates that the land use period is 70 years. The majority of the residential property houses in China are the same as the 70 years. If the education tax is levied on the above-mentioned property, it will inevitably lead to changes in house prices. Let us assume that education is levied. After the after-tax housing price is n P ′ , the tax system maintains the current housing priceis n P , then the following relationship will exist between them:
Among them, the discount rate d = 6.55%, the education tax rate e t =1%, and substitute them into equation it can be obtained:
0.8601
After obtaining the quantitative relationship between the average price of houses before and after taxation, it is necessary to predict the change trend of the average house price in Shandong Province. Here, the OLS regression model is established, and the data from 2007-2016 is used as the sample value to make data predictions. 
Bringing N =14 to bring into (4-4), it is known that before the introduction of education tax in Shandong Province, the average price of commercial housing is 14 P =7081.34 Yuan /m 2 , and bring 14 P =7081.34 into (3-3), Shandong Province is in the process of levying After the education tax based on property, the average price of commercial housing is 14 P ′ =6963.87Yuan /m 2 .
Estimation of the Per Capita Residential Area of Urban Areas in 2020
The per capita residential area of the town belongs to the gray system. It will be needed to use the gray system method to predict the per capita residential area of the future towns in Shandong Province. The gray system method was born in the cybernetics of information science, and then gradually applied to the field of sociology and economics. This method is most effective for the study of the "small sample" and "less information" uncertainty systems [11] . Therefore, in the process of predicting and analyzing the gray model of the GM 
The raw data 
Equation (3-6) is the general form model of GM (1, 1) . The special solution of the equation (3) (4) (5) (6) in the discrete response can be solved by the differential equation, as follows:
Where k is a time series, the data in this article are all in years, so k take as year.
Step2. Identification algorithm to solve parameters
The parameter sequence is â , where
solution is as follows:
Where B is the data matrix, n Y is the data column, the expression is as follows:
Using MATLAB software, through matrix operation, a=-0.0339 u=29.0753, where a is called the development coefficient. In the gray model, the development coefficient a has a direct impact on the accuracy of the GM (1, 1) model. It is generally considered When -a ≤ 0.3, the prediction accuracy of the first 5 steps of the GM (1, 1) model is above 97% [12] . In this paper, the number of steps to be predicted is 4 steps (2017-2020), so the GM (1, 1) The model has economic significance, so the gray prediction model GM (1, 1) in this paper is:
The special solution under discrete response is: Step 3. Restore predicted values X The value ( ) 1 X is generated after 1-AGO, and if the original sequence is obtained, a subtraction is required. The specific method is as follows: Step4. Test of gray prediction model GM (1, 1) To measure the accuracy of the gray prediction model, it is necessary to pass three parameters, namely "relative error", "mean square error ratio" and "small error probability". First, the relative error test is performed. The relative error needs to calculate the residual sequence ε and the relative error sequence k ∆ , where
The model relative error test value can be obtained by bringing the predicted value and the initial value in the GM (1, 1) model, as shown in the following table: Table 4 . GM (1, 1) relative error checklist. The average relative error of the GM ( , where 1 s is the mean square error of ( ) 0 X , 2 s is the mean square error of ( )
No. (n) Year
35, In the actual prediction process, the mean square error ratio is less than 0.35, and the model can be considered the mean square error ratio test can be passed. Therefore, the model is the mean square error ratio test qualified model.
Finally, a small error probability test, small error probability
, after solving p = 1 > 0.9, the GM (1, 1) model is highly accurate and can be used for actual prediction. Then, using the formula (3-12) (3-13) to predict the next four steps, the per capita residential area in Shandong Province from 2017 to 2020 is 41.51, 42.94, 44.42, 45.95 m 2 /person.
Forecast Result
Before the new education tax, China's local government education funds over-reliance on central transfer payments. From the perspective of sources of funds, China's education funds still mainly come from financial allocations. In the case of limited education funds, China has long faced financial education at all levels. The problem of uncoordinated allocation of funds has led to inefficient use of funds and low quality of education. In the countries with developed education and perfect systems, the financial expenditure structure of education at all levels from low to high is basically a "pyramid" type [13] . Education at all levels is relatively balanced, and the gap in financial education for students is not obvious. In the context of the current education additional policy, taking Shandong Province as an example, from 2010 to 2016, the financial education funds and education-added income of Shandong Province are shown in the following table: Education surcharge is one of the main sources of local education funds, and its proportion has been at a low level. This shows that under the current system, China's education funds, especially local fiscal education funds, lack a stable source, once the state education finance The transfer payments have fluctuated, and local governments, especially the county-level governments, will be greatly affected. In addition, the changes in education fees caused by local economic fluctuations will have a huge impact on the quality of education.
If a new education tax is introduced to replace the previous education surcharge, in addition to enriching the source of education funding and providing sustainable protection for the local government education funding, it can also improve the current tax system for the lack of taxation of property retention. It can effectively curb the current phenomenon of "choosing schools by housing" in the compulsory education link and effectively promote the rational distribution of educational resources. After the new education tax is levied, compare the past education surcharges with the new education tax revenues. Result are as follows: Therefore, the basic conclusion can be drawn that by levying the education tax based on property as a tax, it can completely replace China's current education surcharge policy and occupy a very important position in the local fiscal education fund income.
Conclusion
With the development of the national education industry, the demand for education funds is increasing day by day. How to solve the source of education funds and provide stable and sustainable supply for education has become an urgent problem to be solved in today's policy field. This paper uses mathematical model reasoning to the current feasibility of using education as a tax-based education tax has been analyzed. The results show that the education tax based on property can completely replace the current education surcharge policy, and can establish a tax collection and management system with complete education tax. Achieve a stable supply of education funds.
Therefore, in view of the current educational additional mechanism, reference is made to the foreign education tax collection and management model. It should be carried out the construction of education tax system in 2 steps to ensure the steady growth of education financial input.
Constructing an Education Tax Based on Property
As a kind of tax base, property is a kind of typical benefit tax, and it is also a tax for the property preservation link. At present, the taxation of property retention in China is too low, and the education tax levied on this tax base can guarantee adequate tax sources and tax stability [14] . At the same time, the education tax on property is essentially a direct tax. Direct tax has a unique advantage in the collection and management. On the one hand, taxpayers are not easy to evade taxes and evade taxes, and with the gradual improvement of China's real estate registration system, the real estate tax is docked. With the introduction of policies, loopholes in tax source declarations have become increasingly popular. On the other hand, direct taxes can effectively avoid double taxation. Scientific calculations can effectively prevent fluctuations in social macroeconomics caused by changes in tax burdens more economical. In addition, the United States and other Western countries use property tax as the core tax, providing very substantial funds for the development of local and state-level education. In this regard, China should introduce real estate tax and supporting policies and regulations, such as property evaluation, digital transactions, withholding and payment methods and other provisions, docking education tax, effectively alleviating the problem of insufficient local education funds.
Set Reasonable Education Tax Incentives
Under the current policy background of China's overall structural tax reduction policy, education tax can also increase the income of education funds through tax incentives or tax reductions. The state has introduced a series of policies on the aspects of VAT and income tax, such as public welfare or welfare projects provided by the school logistics department for school teaching and research activities [15] . Costs can be deducted before tax, and related campus services such as school printing factories and school infrastructure departments are included in the tax exemption scope. After the education tax is levied, in addition to the above-mentioned preferential policies, for education tax, the education-related real estate land shall be exempted from the education tax. At the same time, in the education tax property collection link, a reasonable fee deduction standard shall be set, and the individual shall be, different with personal income tax, take family as the basic unit when the tax base is calculated. For those who are currently "choosing schools by housing" in the compulsory education, the houses' evaluation value should be much higher to levy more education tax, and promote the fair distribution of educational resources from the education tax. Finally, in the property gift link, a reasonable tax incentive clause should be set up to link with the personal income tax, encourage the public to donate the corresponding property to the education field, optimize the donation declaration procedures, expand the scope of donations, increase the tax reduction, inducing the benign distribution of social property and the rational flow of educational resources.
